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(54) FORMATION OF ACRYUC COPOLYMER, ANTIREFLECTION RLM FORMING COMPOSITION 
CONTAINING IT AND RESIST HLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a resist pattern whicli has high ^2 
antireflection effect, generates no intermixing, has high etching speed -f-y— UHr)— 

and is excellent in resolution, precision, etc., by incorporating a 
copolymer having two kinds of specific structure units and a solvent into 
a composition. 

SOLUTION: An antireflection film forming composition contains the 

copolymer having a structure unit expressed by formula I and a structure ^ r H ^ s 
unit expressed by formula II and the solvent In formula, R1 denotes J^^J ^ 

hydrogen atom, halogen atom, 1 60 hydrocarbon group or the like and 
when plural HI are present, they may be the same or different. R2 
denotes hydrogen atom or methyl group and (m) denotes 1 to 9 integer. 
In formula II, R3 denotes hydrogen atom or methyl group and R4 denotes 
hydrogen atom or organic group. The copolymer contains the structural 
unit of formula I by 5 to 90 mole % and the structural unit of formula II by 
5 to 80 mole % on the basis of total of the structural units expressed by 
the formula I and formula II and other structural units drived from 
unsaturated n 
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(57) [mm 

t'r>f-5dF-»y*^i:«::i:3!i<)Ei:<. T.v'f^^ 




C<b2] 



f3 



1 




(5t*. R,I±7K^IF^, /\P'!r:^ll^. ^ms^ilSl 

*i-e)l±l^--r?tm'5:-3-Ct,J:<. Rjli, *«jS^*fc 
l*y^;U»^5iL. mli1~9(DS«£*-r, ) 

Mb 2] 

ff-^"^^ (2) 
CO 

r 

<pH2 
OR4 

^**iS±«lit»&ro^ft$S*i=L-c, -«ftS (1) 

©flia*tt*<5~9 0^;U%#ffiL. -«S (2) (Oli 

itunt-^ 4 ] 1 ) sffi± ir s*« 3 icffia©siti»± 

^Pfiic-rsx^. 2) ^sstK±^±icuvx i-iSsafiEi^ 

B§9fr-5XS, 4) SfStl^^fi^StLfcUv;^ hS^^S« 
[0 0 0 1 3 



[0 0 0 2] 

3fp•bxl::fflL>6tl•5SI^*©iaL^T;^5-■!;A, t;u 
5 A- >> 'J II >^*-<f>r ;u 5 -"i" A- i/ y =1 

vx ^•/<^!->^JE^il=S5Sr*#'5^L>i:L^5Fp1IiA<& 

[0 0 0 3] CroPBlS^(B9l-r-Sfc4ft, Stg±IZ}f^filct- 

cvD. x/^^'^'Jvy»«):S5^(=J:y^e«^^55^^' 

fit. *-7KvR, *fcl±a— >'j3Vlg«©*«ffiiA<ft 
SJltl»±IS05»fi!c(=JtSiiS«Sa, CVDSB, X/^:; 

«llx.«7K';75 K» (ft) S^tt:*f=(*7K'JX;U7h> 

*ITL^S («I|X(*, !ffllB85 9-9 3 4 4 8^'^^## 
SB) , croSStRfe^lBII*. #m(lA<}i<. SfcMS'SiS 

aiii=?s»-r*<o-c?. nmomm^&^t LUi^v, 

[0 0 0 4] 

5 (ft) S^»:*fcli*iJX;u;tv> (ft) M&l*i: 

i:y^3 (ctitts 'ri/^'-54r-»^^ti«¥«ti*) fc 
to, ait^fi, «5l#i:L^ofc^^;x^/'«^->^elR<n 

^Ktt:^<^(l>Wm^^, $f=. Ifl«ll8}(0ftilll^ba> 
5*A<S*-5l=#tV Ui?X h®-H(0«IBHbA<*«>& 

^flaa)*-x:/^X7(n«git^£<®i:f Hf^-e^ 

fli^=*i-fcUvXh)g%*f=|5lBtlcSg^*T-. *£*tLT 
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[0 0 0 5] 

TE-iia^ (2) -e^^^T-swisme^w-rsftm^tt: 

»aili:*$*-r«CtS1#«i:-r*SWR&±l8UlgSc 
[00061 

[lb 3] 




(sC*. R,(**^)S^, /Nntr-v)^^. ft^lf^-Sfcl 

^^bl±P-t?tll':^•^rtJ:<, Rjit, *«IS^*fc 
[0 0 0 7] 

[<b4] 



CH2 

0R4 

[0 0 0 8] 

^i^T03SB«CDfcl,^■C. (^^f) 7^7 ';;u®, T 



[0 0 0 9] 
[ft 5] 




(a*. Rp R2fcj:t;mi*ffitB(oay) T*^$ns«i 

[0010] R,l±. 7K*)1^^. /\ny»S^. g^ft* 
fg». - ham, m^W^TZym. tKP+i>«. 

» 1 ~ 6 ©iStttt*fcl*0t«Jig^» 3-6 (O^^tt^STJU 

2-6 or yU-y-^USA'*? * L < , Mi^m t LXif-Jl 
<!: L r li, 1?J ^ IS, 7 * . ^Sl $Sf * U t> 
It, i^mm'i-^ 1 ~6rosgfl:6S6*fci*5ftSiTv;u»$ 

±iB-»st (1) •^sstL-swsiS^tii*, Tie-test 

(3) 




(cc:t?r,. R2fcJ;i;mt3t«l*±E-iasC (1 ) t 
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[0 0 1 2] 
lit 7} 




-(Rl)n. 



[0 0 13] -«SS(3)(07>h7-trV®#^ (^^1) 

9 - T > h 7 -Ir > * /' ->K> $f ) T ^ 'J ;uKxx T- 
V;u»xXt-;u, 1 -x^;u-9-7> hT-trvy^i 

/-JU(/it)r^ y;uKxXx;Us 2-X^>P-9-T 

> h 7 4z » / -;K> ) r g ;uMxx7^;nr(Dr 
;i'+;u«Si9-r> h7-tr»5»/-;K/f )r^7 
Kxx^;uti; i-'i;nn-9-7'>h7-fe>>5'^- 
;K>^')7'5"J^uKxxt-;u, 2-'j7ap-9-r>K 
7-b>^^'/-;K>^)7'5"J/i'Sxxir;u, i-:?p 

■t;u. 2-':^p^-9-7> h^-b>>9/— vuO^i) 
ij ;u®xxx;H?a)/Npy>®1ft9-T> h^-tr> 

y $/-;K;t^f)7^ 'J>U^xXx;HS ; 1--hP- 

9-r>h7-b>>^'/-;K/5')T^7 g yu^xxir 
/U, 2-z:hQ-9-TVh7-tr>^5'/-;K^^")r 

^^'j^Kxxx^m©- fpa«9-r>h^-b»^ 
/ -;u ^1) 'J ;uSExx7^;uJi: 

[0014] 1 -75>'-9-7i/ hv-b>j'5'-/-;U 

(^5f)r^"j;i'Kxx7=';u, 2-T5/-9-T>h5 
-b » $f / -;K^« $ ) T^; 'J ;u«xx7^;u*©7' 5 / B 
gl9 -T > h 7* v> -;K> ^) T^"J yuSxxx 

1 -t Kp=^->-9-T> h7-tr>p<^/— ;u 
(> $i)T'^ ij^u^xxt'^u, 2-t: Kp+v-g-TV 
h^-b>y ^/-/Kp* ^zjT-^ u;uKxxT-;i'*cDt K 
p+vS^9-T> h^-b>y $y-/K>^i)T<7 'j;u 
^xxxyu!®; 1 -r4z^;u-9-T> h^-b»^/ 
-;K>5")T^7i;;u^xx7^;u, 2-r-tr^;u-9-T 
>h7-b>>^y-;K>^)T^7 ij;u^xxT-;u^a)r 
v;uajS9-r> h^-fe>>^y-;K^$)T'? 



<o^*.> 9-r>H7-tr>>^iy-;u(>5i)r<?g;u» 
S^«;ro»l(Di&^fl|ji*<4l±, -iKS (2) 

[00 15] 

[lb 8] 

f?-^"^^ (2) 
CH2 

0R4 

(St'. RjfcjctXR^iiiiiBroffli-j) xm-^ti^iox 

[00 1 6] R,(i. 7KS^JS^fc§t^l*^t8S^S5;L. 

* a, Tvu*;uJI t L T It. ft*iB?-» 1 ~ 6 a>s« 

S. -fv:^pif;us, n-:S'f^;us. t-:^f^;uS«S 
ffl^-rs-tJii^T-^s, iE-jfta (2) T?a$*L«it 

Smeii. T85-«:iC (4) 

[0 0 1 7] 

[lb 9] 



(j:=cH2 

CO 

T (4) 

<pH2 

OR4 

(CCT'R3fcJ:t;R,lifJfHrojiy)-ua$*l.^ O^i) 
(4) T'*$4t«.U5')r^' iJ;i/7 5 h*^*f*<0WR4 
[0 0 18] 

[1bi 0] 

C=CH2 



NH2 

( ^ ^ -c? Rjiiffrsacoa y ) -c* (/ $ ) 'J ;ur 
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-)\^ (BP*>. R4OH) (7)?TffiTT% ?t^;ui*T;uxt h* 
i:lcJ:'•Jlc^y^tb^^•S)„ 

[0 0 191 ^(>5<)r^/ij;u7 5 H*il*<*t uri±. 
K; N— h^i/>^^;U) (^4f) T^?'J;U7'5 

(:?h+->^?^/u) (y^i) r-^'J^uTS Kl^iON- 
N-t Fa+v>^;K>5')7'5 'j;uT5 Kfc<fe 

10 0 2 0] *iewi:ifflL^b*tSA«^f*i*Hfrsa-«fijC 
(1) «D«jtm(4fc<*:t;-^ss: (2) (o^itmjaoflfe 

t*. A^A^S^l!l©«i£*el*C(D^5ni:Jtl«tt:^1l^r^B- 
«iC (3) ro<b^«!itej;t^-(ss (4) ro^b^tefct* 

[002 1] z<r)ii=itiT-immm.Wt[^x\t. 
It. x^L/>, a-/^;ux^u>, o-p<^;uxf^u 
m-y ?^;u;:^^u>. p-^?^;ux?^u>> o-t 

Kd + vX^U>, m- t h'P + vX^L/>, p-th* 
P4^v7.^U>, O-T-b h + vX^U>, m-T-b h 

+vX?^L/>. p-T-b h4-v;^^u>. p-t--::?h 

e-;uxxx;uS<b^ia ; C^*^) t-^up-KU^k 
a - ^; p P T f J a r. h u ;Hf © i/r >ft tf -;Mb& 

*;u?t?>»xxx;u^^b^«5 : 
[0022] xg^ixvyj^-yui? r^r'JU- 
h, ■::''peuv^f'j=i-;ui> rf uix-b-, 

-r >lf ro=FSS?a»^W^IS«;b ;u?t? 

>^xxx;u; 2-'j7PPx^;ue— ;ux— f-;u. •j? □ 
pi^^e-;u, •>ppit^7U;Hfro/\p>r>#Wif- 
;uS1ba-tl; 2-tKP+vx^;u (^^i) T'^ 'J U- 
2-t Kp^->^p t°;b r^7UU/— N 



r;u=i-;Hfa)7K^*#^t*-;u5Slb^ti ; (/^) r 

^7'J;U7 5H\ -?P h>^7 5 Kifro7 5 KS#^tf- 
iX'lk^^^ . 2->^^7P'r;i';t^vX5^;U3/\^7^. 
2 -p( ^ P-f ;U:*-4rvX^;i,V U-f OT^yUTp^ 
•»U»#*fx;HSft^tl: l-t*:^;U:f:7^'UV, 2 
-ex;u-^7$ L/>. 9-tfx;u7> h7-b>> 9-^ 

[0 0 2 3] *«M■efflt^&^^,*^tS^tt:l±. -IKS 

(1) fc<fct;-«^ (2) -e^stisiiifi^et, ±K 

S¥(cLT. -«SiC (1) ro«liiSmi4^5~9 0=E;i. 
%. if S L < l± 1 0 ~ 8 0 L < (±. 2 0 ~ 

8 0%#^-r-5. -SSbeC (2) a)«iS*<4(*. 5-8 0 
»*L<I*. 5~7 0^;U%. MlzjifSL< 

I*. 1 o~6o^;u%^^^F*t5„ -^-ojtero^^wmft 
«:|cS*cofltii*14A<#fi-r^«^lcl±, 6 o^;u%Jil 

[0 0 2 4] *Sg^Bc^)SS^E6ihSi^1?^lSf 
It. «^i«^v*;um^, 7-7|->S^. 

«c:i:/)<T'tS, S*a&«:0!)?K'JX^lx>«||tSft¥ 
JS»^» (BlTMwtt^d) lis S«Bfi±BlroBraro1# 

iti=(6i:ra[ajHR$*is*<. as 2. ooo~i. 0 

00, 000s Jf*L<l*, 3, 000~700. 00 

0, i$irjffSL<i*, 5, ooo~5oo, ooo-eft 

[0025] aai 

*4 L 5 * . <5>) 1* x^ U > 'J -.(U^ / ^ 
^;ux— ir^L/. x^uvyijn— ju^/x^;ux— 

xi^uv^/'ijzi— :^pt°;ux— T-;u, x^u 
V'^'U a— :?^;ux— x;i/^<ox^u>yij 3 — 
/u^y7;u+;ux— f-;wg : xf-u>yu =i->u* / > 
y/ux— r;U7-lr7^-K, x?^ uv^/'J / X5^ 

;n-x;i'7-irT— h. x^u>^fij=i-;u^y :^ptf 
;ux— T-;u7-tr-T— h. x^uv^fun— i^^/u 
x-T;u7-bT"-htiroxf^u.v^^'j=i-/u^y7;u+ 
/ux— 7";i/7-b^— F-S : •:?x^ L/>yja— ;uiJ>?^ 
;bx— 5fx^uv^^ij=i— ;ui;xf^;ux— 
S/x?^L/i/^^iJa— ;Ui?^pe;ux— x^U, 5?x^u> 
^ij =i-;u5/:3ff^;i/x— 7^;Hffl)i?x?^ =]— ;u 
v7;U4^;i'X-7-;uS ; ^P f U>y ij n-;u^ / > ^ 
;ux— ;:/Pt°Lx>yiJn— ^u^/x^^ux— T- 

:fPt"U'>^fU=i-;u^/^Pt°;ux-T-;i'> ^''p 
ifu>yij=i-;u^y :f5=-;ux-T-;us^ro:^peuvy 
y zi-;u^ / 7;i'*;i'X-x;uS ; 
[0026] :/p eu>^f' J 3— ?^;ux— xvu. 
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-x;u^; ::^DhfU>-yiJa-;i.^/^^;i.x-T-;ur 

-tTT— h, ■::^Pt:b>yij3— ^u^y iifptf/L-x— 
T-tTT— ■:/Ptfuvyu=i— ;i/^>':?'^;ux— T-;u 

[0 0 2 7] :¥^S>«f^;k ^Kx^;k =«f»n-:/De 

>Kx?^;u. ::^pe:i->^n-:;fpevu. z^pe:t->S 
-fv:^'pe;u. ::^Rfcf7t-:>Kn-:?^;u, :?'pe:d->® 
-I'v:?'^;^ PSK^^^u. i&Kx9^;u. i§^n-^pt° 

;u«l<ofllte)iS*;u7t«>KxxT-;uli ; t kp+vWKx 

2- t Ko+->-2-p«^;u:^pe:^->Kif^ 
ju. 3-y h+e/2->f=^;u:^pe;t->»y5^;u, 2- 
t KP+->-3->^;H&it>«^;u. y H^ri/ftHxf^ 

3- x h:^^>>:^ptf;*^i/KxTF-;u, 3-> 
:;^pe:i->»x^;k 3-^ h+e/:/pe;uT-trf— 

3-P< h + i/:?f^;u7-bx— 3-y5^;u-3- 
> i>^->:?5^;ur4rT— h. 3-;i<5^;u-3-y h+-> 
:?f-;i/^pe:t^'- hv 3->5=-;u-3-^ h+i/:?^ 

e;ue>i?x^;i,S|roiteo)x7.T^;ng ; 
[0 0 2 8] h;ux>. +->b>ifro^sSiiSHb** 
; y^;ux^;u^ ^f^;Un-7'5;u^ ^ 

N-e;>^;U7-b H7S h\ N-y ^;utfp 'J K>lf05 
7 5 m : r-:?5^P^^? K>*(0^f h>!i5f$ai: 

li. x^u>^/'jn-;t,^>'x^;Ux-x;U7-l:7^- 
l>> ?L»xf^;u, 3-x h+i/^Pe:i->Kx5^;k 3 
h+i/t/pe;*->K>^>i'. >5^;uh-Ts;u^h 
V, i/^^p^N^-y-zv. 2 — 

cti,f,o??gffji*. ia*»-e*fci±2«!Sja±ss 

[0 0 2 9] mmowi^mit. mhh^mf&^omm^ 
mmt^o. oi~7os«%iss. »*L<(±o. 05 

~60SS%, ^?bl:i*f*L<l±0. 1-50S5%i: 



[0 0 3 0] flfag)fi£^ 

!g^Slc)t:i:T#8I^J!ialr'l^a2^-r*-i:7!)<-e# 

[003 1] mf&skmt LTi*, «i^t«?*?stt*«, 5^ 
mm. ttstt»». pif^^s^ss^, e7'/-^uj&* 
^zifv-jmmn. t Kp=^r->r73fe*i4*<n* 

v'/y i/SI»tt:*<»ij3l£lSeS!l : t Kp+->TV^* 
^5?e>2 3 4 (^/■(*V=^-tiS) , ^5(t'>1 

1 3 0 (^/N-*--f ^-ttis) m(r)m9^U'ssim] t> h 
y> a^. 1 0 osjiSPJiiT, »*u<i*, sosMsp 

[0 0 3 2] SilSB^ffi;§14SiJ(±. ^^14. X h U x->> 

fcS. C(Z)J:5<f|iiffiStt«4: LT(±, 
•>x^uv7';7'j;ux— 7K'j;j-+->x^u>XT- 
rij;ux-T-;k 7H'j^+i'X^u>;j-L/'r;ux-T- 

7H'J;j-+*>x^u>;j-^7f^;u7i-;ux— T-;u. tK 
';+:^S/X^U>/ -;i,7iz:;ux— t;u, tK'Jx^u 
/ui/^-t^u— h, /K'jxf^uv^^i; a— 

t LTI*. ■^J^I*^;u:^V vP++»->/-Ki;7-T?fc§. 

KP3 4 1 ms,^. mmit^nmm) , o^) 

'JJl^mm «^«i;T*fc-l)7K'J7P-No.75. I^No.95 

K I^EF204, |^EF303, |^EF352 mS,^. h-'trA:/P 

:*:B*'f v+fb^xHK) . 7p^-KFC430. I^F 
G43K ^FC135. HFC93 ttSXiJ-xA 
tl) . 7-y-ttf-KAG710. -y— 7P>S382. I^SCIOI, 

i^scio2. ^sci03. PISC104, i^scios, ^scio6 m& 

y. 1 5S«S|iWT, tf*L<l±. 1 0S»SPJJI 

[0 0 3 3] iWEWfbfflt LTI±, fii|A(i. hyu>i? 
■< V •>7:*— h , i;:? I n;uy >y ^ y •>7-^— h . 
'^=^iJ-y^U>v-fV->7-:^-h, ->'?P'N+-I^>v'i' 
Vv7:^-hl?ro'f V>7:h— h^l ; xtm-hs 1 
2, 1^815. [3826. |5]828. P834, 1^83 
6, p)871. 131001. 131004. 131007. 
13 1 0 0 9. 13 1 0 3 1 (Sn°n« : ;E61b Vx;UX7tf+V 
S) . 75;U^'f K6600. ^6700. 13680 
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0. ra502, IP16071. IW16084. |h16097, 
1^6 0 9 9 ms,^ : ^/<ii-(^-m) . DER3 3 K 
P1332. |5]333. 1^661, 1^644, 1^667 

[0034] +^'f^;^3Q0. 1^301. 111303, 1^ 
350. 111370, [11771, 111325, 13327, m 
703, P1712, 111701, 15272, 13202, T 
■<ZI-h50 6, P508 (Sp°n« : =#-y--1'r-f 5«V 
K») *fl?>^5>5S«ft*J, ■^^i;^Jl,^ 12 3, ^1 
123-10. 131 128, T'T^— H02. 1310 
5, 131 0 6, 131 3 0 (ffla* : =#-y-'f7-t-5-:' K 
«) *a)'<>'/yT:^5>S«<b*l:■9■-l'>;n 1 7 
0, 13 1 1 7 2 (iSp°p« : =#-9-'f 5 •> KK) *05 

-(bSilcoK^att, J5*rR&±MJiafi)<;fti(n@}K^ 1 ooss 
gpsfcy, as, sooossenijjiT, !ifSL<i±, i 

OOOSSSBIMT-Cfe-So 

[0 0 3 5] frSBKIE^ffli:L-C(±jfe^*±SilfcJ:U:fi 

It. K-'!7A h 'J :7;U5j-p/'S! > 

K, e/:?i-;u3— h*=';;A>'-^7;u*-Dn-^4i 
>x;U7h*-h, if;^ (4— t 3- 
h*='t7ixh'j:7;u:it-pj«5t>x;u/f»*-h, tfx (4— 
t -■:?^;U7x:::;u) 3— K::i't7i» K-re/^U-OirVX 
;U7ts*-h, IfX {A—t--:ff'JUV3:-M 3-h*- 

'i7A■^->'$lU>x;^7|»;^-^., tfx (4— t-:^f^;u7 

iri^P) 3— K-0A'^+-y-7;U:*-P7>f^^^— h, 
ex {4—i-yf-Jt,y:r-JU) 3— F-'t7A/-t-:7;u 

[003 6] hlJ7x-;ux;^7t^r:'^/i»:^:7^^ uvx;i. 
7t^t>— h, hiJ'7i-;i/XJU;t;-'!7A/-t-:7;U/l-Pn- 
:?'^I>x;^7^:^- h, (t Kp+'>7x^;ix) 'O-fv 

>^;UX;U7t>=:'t7Ah;UX>X^U7h:}i-h. 'yfpu^^ 

K 'J 7;i/;J-p ;< ^ >x;U7^:}!.- f, yi/^^ p/s:^i/;u 
(2— :*-:^v>^; P'^+->;^) x;i.!lx;i'>A h u :7;u;i- 

P^^^-'X^UTl^^-h, (2— ;*-:^rV->f P''^ 

=^ri/;U) X;U7|x:::>t»AF>'j;?;U:i-P^$i>X/l.7t«=K- 

h, i?Px;i;u3-Kri't7A'^+-t»-:7;U;t-PT>f^^* 
-h, h'>):7x:L;ux;u;^-';7A*:/;77'— x;U7^4— 

h, (4— t h'D+v:7x-;u) '<>v;u>5^;ux/U7|> 
h;ux>x;u7f>^-— h, 

[0 0 3 7] -i-y^juV}t^ju?.jU7\K-'^Ah'jy 
j[.-tn/ ^ >x;^71^^^— h, 1 — :^7^;uvx^;ux;u 
7t;-'^Ahij7;u^op'^>x;u7t^;r>-h. 4— vyy 
- 1 — -f^^^uvp* ^;ux;U7t-,-';7A h ') yji^ta^i^ 



>x;u/t-x^— h. 4— hP- 1— :^7^;^v;<^;^x 
;u;n-':7Ahi>i:7;u:tP^^>x;u4^^-.— h, 4— >^ 
^u- 1 — :f7^i^;uiP> ^;ux;u7t>- -tjA h 'J yjutaM^ 
^i>x;u/is:^— h, 4— vry - 1— ■^:7^;u-vxf- 
;ux;u?|^X'>A h ij :7;i,;J-p > $i >x>U7|^4.— h. 4— 

- K p - 1 — ■^-:7^;^^?x^;^x;^71^Il';7 A h u ^vu;*- 
pj«$i>x;u7t54.— f-, 4->5=-;u-i — *-7^;ui?x 
f^;ux;U7t5-'!7Ah'j7;u;*-pj«5i>x;U/-^*-h, 4 
-t KP^'>- 1 -t-7?^;U'://TF;uxvufh=:'!7A h'j 
7;u?)-R^$>x;u7h:^— 1>, 4-tKP+i/-i— ^ 
p?^;uxh7t Kp^;d-7x^'>Ahg7;u:i-p>^r:> 

[0 0 3 8] 4-/ h+->-i— f7?^;Uxh^t h*P 
?^;f:7x='t7A hiJ:7;u;}-py$ vx;i.7tx:}!.— h, 4— 

X K^rv- 1 —)-Z>=f-Jl'7' h7 t h*P^/t-:7i-'^A h 

«j:7;u;i-py$>x;urt^^— h, 4— > K+->^ h+-> 

- 1 -i-y^Jl'y' h7t Kp?^^:7x::iOA h 'Jyjl-t 
py^'>x;u;t^:^-h, 4— X h^^v^ h+v- 1 
:7^;i'-TK7t h*p?^^:'iz:^Ahij7;L';*-py^> 
x;u7ts^v-h, 4- (1-y hi^i.>if.dp.» -1— j- 
^'f^/Uxh^t KP^;i-:7x^H7AhiJ7;u;it-p>5i> 
x;^71^:^-^, 4- (2->« h+'>xh:^i/) -i— ^- 

h^t KP^:i-7x-';;Al-'J7;U;j-P>$"> 
XJIU7lx:^-h, 4-> h+i/*;UffE=;U:J-+i/-1 -t- 
^T'-lUx h7t KP^:t-7i='t>A h'j7;U;j-P;«4«> 
x;!/?!^*— K, 4-x h+e/*;u/-K-;u;i-+i'-i -± 
iv'f^vU'f- f-7t KPf^;*->'xJ=.'t;Al-'j:7;u;i}-p>5i> 
7.;U7^^-.-h, 4-n-:^P7K^»>*;U7K=.;U;t-+->- 
1 — ^7^;U7^hvt Kp^:*-7xz:H7A 7;u:t-p 
^^i>xyb;n^-h, 

[0 0 3 9] 4- i -^P7K+->;^;u4-C-;U:t+'>- 1 
:7tF-;ux h^t K P ^^7x^1-^7 A hiJ7;L-:tP> 
51 >x;U7^;fr- h, 4 - n h+v;^;u7tt-;u;i-+-> 

- 1 h^t KPf^/l-:7xzi't7A i-'jyji^t 
p>5'>x;i'^^— h, 4-t-^h+v;^;^7t<-;^5^ 

1 — t3'5^;i.f- h7t Kpg^;i-7i::i>l7A h'J^ 
;u:i-py^i vx;ui+!:^— h, 4- (2— xK5tKP:7 
^-7U:t+i/) -1 -+7^;UT-h7b Ka^^:7x::i 
':7AhU7;u;i-p/$i>x;U7h*-h. 4- (2-xh 
h'pe7-;u;i-+i') -1 — :»-7^;ut h7t Kp 
^:i-:7x=.'i»Ah'J:7;^:^■p>^:/x;^7|^:^-^, 4- 
'<>i?;U:*-=iFi/-i— ^7f^;U7^h7t Kpf^^^x^ 
■t»Ah'j7;u;t-p>^i>x;U7tx:^-K, 1- 

7-bh>^;U) h^t KP9^:i-:7x--t7A^g3'/^;j- 
p 51 vx;u/|>t— hi? ro:*--'t7A^S5t^^^^M: 
:7x-;i.-ex ( h 'J ^7 p p p( 5^;u) - s-huri? 

>, ^« h4^'>7x::.^U-t*X (hiJ^'PP^f'/U) -s 
-h'JTiJV, -^-^f^yU-ex ( h'J^7PP^f^;U) - 
s - h 'j T-:»«©/\P>fV§:&<b^«5S3teS5E4»J 
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[0 0 4 0] 1, z—ry >V'7-:^i^-4-:^)v 

7^-;u^pijh\ 1, Z—)-yh^y>i>7'Jh'-5- 
X;U't^-;U^7DU h\ 2, 3, 4, 4' -T^h^'Oy 

:7x/>a)i, 2-:^3' h+y >vTv K-4-x;u7is 

;j-□>$>x^^;^:^— f-. x.hQ'<>e/>u-9, i o- 

^i-p/'Sii'X^UTt^-^nfi/f D [2, 2, 1] 
5-x>-2, 3->:?*;u7t?i?-i'5 h\ N-t Kp+-> 
x^/i/v-rs h*hij:?;u^p^^>x;u7t^^--h. i, 
8— f:?^ ^>v:'3;i/7t?>K-i' 5 h* h U PJU7t-p> ^ 
x;i.;t-v:^-h?f03x;U7t-.>S<b^ife^3t^«!^SiJS^A"t 

[004 1 ] frlBjSS^*4Si|i:LT(*. eijxiia, 4, 

4, e-T- h7:^'p^v^7a'^+-tJ— 3, 5-vxy 

>, 'Oy-r > h->U— h, 2-- hP'Oi^^Uhi/U 

-h. r;u+jux;i.7n;t.-h^A<¥ife>H*o cti€.ro 
m^±i!i(nm^m\t. KiltWi±mm}^^^<Dmm^^ oo 

I*. 0. 1S«;S»KI±1 OOOS«a!JilT-^fc«= 
[004 2] ilBfi£<^(0<$ffla 

fct^T, <5tj^i±\ j3?ro<):ai=figffl^?H*o an*., 
i^^mis.t^x.m. 2) sj5iitiw±ii±icuyx h*afiE 

Xig, 3) bi^x K^(::Sl3tffl7X-;7^^t-LX)SWlB^ 
P.Sfrsxli. 4) SfeSt«i!$P.»fLfcUvX 
■r^xS, &u:5) sSJffiJtH^x-yTFv^ffSxg* 

[0 0 4 3] ^ftWicf*. uyx h/'S^-^/ro^fie:^?* 

m-s «5tl*1 0 0~5 0 0 0:t->i*"X hP-Ai:)S:€.J: 
IHK**. 3iE5ilS?liP-^H6=fii*05*5il=<*:y^ 
ifr-r-So ^)^L^■C•. J7 L-CSStl»±IR»I««S*fBHS<b 
$#■5., ::(7)R5ro'<-^aSI±. «!liL«9 0-3 5 0°C 

fiELfcro*,, m2xfi-c% ^ss^l»±(^±(c^l'btl«^ 
i^X l-EA<RfrSroM®t4-SJ:dlc^l!iL, Zfly^-<;> 

:^\'(Dmmmzmcxm^mmit.^i3<s a®, so- 

2 0 0''CSg. Sf*L.<l*, 5 0-1 5 O'CUfcS. 



[0 0 4 4] UvX hll^fl^fiicl-S^ICli. UvXh^ 
eta Lfcro*.. <5i|xlS?LgO, 2//mfSg(0 

y-oi^^-x^MLx. mm^mmL. cti^, isiie^ 

=i>'t7X/\-, T;U5-.t;A-etfiSLfc't'X/N-S|(D* 

UiJXhjgiSES^a^^Sffiffl-e^*. *«WlcfcMt*U 
i?X K/<$<->(OJI^fi!c(=i£ffl$ti-l)lx-:?X hi: LTIi, 

A^ & >5: S'-Ki? S X h , 7;u* U RTStt^Sg t SRScSt 

«!tt««sitA^6^i:4^i^**aui;xh, 
*s^^#*■^-•57K^?s*fcl*=^*•sro^b^ii♦ssu•px 

[0 0 4 5] -t©^, m3Xfi-C, UvX hUlcSgJtffl 
7X^7^^L-C«tl*^^RBSt^^ (lilT r^ifej 

5) . uvx ha)ffisic(£;i:-c, pftiTtig, ^ii-l^, ii 

»*Ll^rol^. iiSJl-^Trfcy. KrF 
X^VTU— tf— (2 4 8 nm) SLi:ArFx4- U— 
■tf- (19 3nm) A<*gifl)lafi!c«!ll^(±!lfiil=ffll-^6tl- 

[0 0 4 6] «t^-em4xstf. C*l*a«lf*,. -tO) 

^^TO-C^,<l:L^o S^lcmsiST!. U'xXh/^^i-V 

^vx^7tLr, S*^7X-7^a)*-x:^7;^v$fflLN 

TSS^fKJJ:^(73$£^Cx•y?^>•y^^TL^. StSjDXfflroL/ 
VX 

[0 0 4 7] *;^B^lcj3it-5>UvX 
e6ffl$*i.*;K«i«tLTI*, ^];^.l#*K1b+-hi;t7A, 

*Kib*i;'j7A, ^Kt-h'j-^A, aK:^^';'t'A. 

pfcr;uT5>. -:>xf^;u7 5i/, •i>-n-:;'pe;ur5 
>. h'jx^^ursVs > ^^yui^xf^^uT s 

f^;u7'>^-':7At KP*i/h\ T-K7x^;ur>^- 
■t^At h*p%'>h\ ep-;u. if^iji^y. 

1, 8-i>7-tfei/^'P (5. 4. 0) -7-'t7i/T?-b 
K 5— :?Tiffi/^'P- (4, 3, 0) -5-y 
S»» UfcT;u* 'J tt*!SjS*^(f «. c t 

x4r>'-;u^<or>l/a-;uS. J3J:i;i? 

[0 0 4 8] 



(SSi«K r F K2G. i;x-fx;^7-;U (») S) 
[0 0 4 9] 0#*14 : g@4-r>T(0i/'Ja>'t;x/\ 

*, . Tt-v K K±t? 9 0 "cr- 1 »ra'<— > l -cks 
0. 1 i/mrosjitiw±il^jgfi!cufc. zo&m 

>'>x/v-$2oo"te-e2^)'ra*t)i::'<— ^ufco -ero 
±;?iciEaLfc:>i;=i>t7X/\-(0T«iiroa®ic- 

tii: S 0 X / b (0 ^Hiil L T #^ L T L ^ -5 7b^ 

*fK&±|g}|5fig«§fi6tl<0^*1t^ *i)»f Lfco 
[0 0 5 0] 0««S : 4-r>^<Di>Un V't'X/\-± 

h::^b- h±r'9 0°Ct? 1 J^PbI, 2 0 0°Ct?2 5J'rHl'-< 

X hKA<19e.ti4J:5lcXbf>a-hLfc<D*), 8 0°C 

>iiX7^<;;/<-NSR2005EX8A (!R«248niii) $ffl(,^T. 
0. Sjumtgro^-f VTVKX/^-X/^^i-VSlWl 

do ) «lt!8Jt$?TOfc. J)?t^•?. 1 0 0°C<D7\^y hZf 
U-h±t?. 2^J'ra'<-+>y$fi-of:a)i&, 2. 3 8 

[005 1] O-f >^-5+-»yi»±3aS:frtB«« 
ScD3flli<0Jt^ 1 1^111= LT. SStl»±l8lfcJ:l/Ui>X 

«tl=<fcyi»*$4xfcSi!«'©s R«l(&ihlSi:(Dl*^l=fcM+ 
X. SWR&ihffifc.fer/U'iJX HBI®»«s 

V'J^ (E:*l15Pa. RFm:^300W. x-v^^V^yiffX ®«) 
^^Tl^, SStl»±IBIfflx-:^^>/fiiJt^5il|^L, SStRS 



±Mt uvx hSitrox-v^vyjigjt (j5Sti»±iS(n 
x->^>yji)S/uiJx hmrox-v^v>^ii)t) ^^s!) 

[0 0 5 2] ^figgin (,=^/ ^-a)- ^m 

;u8 ogp. Ki;x^;i,r5>5 5SP, fccfci; 
zfatfi^y^'j > f^;ux-^;u5 o ogg^Jn 

tft-srlcJSTL, 1 0'lCiaTi5 2 0^|Bia?*Lfc= 

77X3<0rt$1«ll$**l=fiAL. 1 000W<0W 
»x^;u^linx.-CWHJSfTofcro%s !SaiJ*3«EIS!*L 
f=. C5 Lrf»C.*lfcHtt:*. n-'^4-9->-K;Ux> 

(2:1) 4'^ff«iiL. Tiero<b^iiifiaT?*$4i«. 

[0053] 

Ht^ 1] 



CH3 




[0 0 5 4] g^ffl] 1 

««i|n?f#e>tif=^>'7-2oa5, t h*p+->xip;u^ 
^i^7'JL'-h9. 4a. N- (tKp + i/>^;u) Ti' 
U;UT5 K2ap, ryt:X'('v:i'9^o-K'j;uo. 68P 
J3j:r/::f p tf uv^^'j =i-;u^ / ;< ?^;ux-x^w5 o o 
^tuuTi. a*/<^';v^/L*A<&8ot-i?8^iai!i# 

Lfc, -e-rofts 77X=il^#«3S7K'fl=iaAL. SfffiL 
f=ffl)!l$Jlse»»i=T4 0ic-e-i!ftK«lLfc, 
fc«lit®7K'J xf^ u>«||:roSS¥fi!i»^«Mw S 

1 0. 0 0 0-Cfc-r.fco *<1-i^l»l|XX'<^7 h 

^I'^ailSL/ttc^. Ell l3S^f^SA^^Sb*lfc„ $ b 
ic. 'H-NMR(7)ii)S^fT-ofci:Z5. El2lC^fT 

>^^»/-;u/^i^7 ij^u^xxt-;!., t Kp+->x^;u 

;UT5 h*A<4 : 4 : 1 (^/Utfc) TJftS^Lfc. TIBfll 
[1t1 2] 



(j;H3 (^Hb I|I 

(^=0 (j;— o ^ (j;==o 




OH 



OH 

Jim{±(ni!S^5^-rg«5#k-efcy. x ■. y : z = 4 : 4 : 

1 -CfeSo ] 

[0 0 5 5] m-^m 2 

i:l^»l~Lr. MwlO. 0 0 0 (7Kij;^f^U 
>«llf) a)«J§S?#fco 'H-NMROT^emANb. 9- 

*<4 : 4 : 1 C^^Utb) tJ^tS^ Lfc«j6-e&-5 ;i 
[00 5 6] g^fll3 



^/;ijL,_|,9. 4g)!^ r-b:f-:7f^u>5. 5gp. N- 
(t h*P=^-»^;U) T^"J/U75K7. T>/t" 

-;u^yy9^;i.x-x;u5 0 0g|i^jDx.s ^*/n':/ij> 

4 0°C1?-lftJg«|Lfc. »b*lfcffll!t(±, Mwl 500 
0 (/-H'JXf^UVftJt) -rS. 'H-NMR0^1SSA^^., 

N- (t KP+iz/f^yW) T^"J;Ur5 KA<, 5:2: 

[00573 9lffl.fi<l 1 ~ 3 

LT3«a)S*fKihJI)^)SiSafi)cife^lSSLfco ^Sg5g|5 
fcJ:U:t*x(4-t-:/^;u7'x^;u) a- K-'^A:^>7r 
-7.;u-fv^x-Ko. 5S|i^. ?L^x^;i,9 oS|5l-it« 
Ls ?LS0. 2 /imro> >5'7>:7^•;^^!-t??>5iL. 

wi»±iSffltt(iii¥ffliSfT-ofco 1 (c^>-ro 

[0 0 5 8] 

[£1] 



















0. 22 






3.0ii^± 






0. 2 2 






3.oij;± 




4|U 


0. 2 2 









[0059] 

[|i§W(0^lg] ;^$g|^<oigltR&jl:IS)&^ffij$«gil. m 
4tf= u h t fc & f t # -5 sm± 



[@ffirofffi»!SliiW] 

[El 1 ] 0 1 i*»^«iJ 1 -e<9P.tifcftS^tt:roff*1.»i» 

[02] B2l±S-&«!l1-C!#P,tlfcft«^<*(0'H-N 
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3000 2000 KMX) iOO 





r 


•H-NMR 


...... ...... 

«(ppm) 



(51) Int. CI.' 

G 0 3 F 7/027 
H 0 1 L 21/027 



5 1 4 



G 0 3 F 7/027 
H 0 1 L 21/30 



5 1 4 
5 7 4 



S]^lB*ifcBl|li!j-Tai1S24# i^H- 
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2H025 AAOO AA02 AB16 AC01 AC04 
AC08 AD01 AD03 DA34 FA03 
FA12 FA17 FA41 

4J002 BC011 BF011 BG041 BG051 
BG071 BG101 BG131 BH001 
FD150 FD206 GH01 GP03 

4J100 AL08P AM41Q BA03P BA030 
BA040 BA05Q BA06Q BAT4P 
BA16P BA29P BA41P BA52P 
BA58P BB01P BB03P BC48P 
CA04 JA38 

5F046 PA07 



12 



